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AMENDMENT NO. 1 MAY 1994 

TO 

IS 9155 : 1979 SPECIFICATION FOR LEATHER FOR 

GAS METER DIAPHRAGMS 
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'Studies, carried out in this field, has also shown that this type of leather may 
also be used in &el injection pumps' 

( Clause 1.1 ) — Add the following at the end of the last sentence 

'and in fliel injection pumps' 
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Indian Standard 

SPECIFICATION FOR 
LEATHER FOR GAS METER DIAPHRAGMS 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 

Institution on 26 February 1979, after the draft finalized by the Leather 

Sectional Committee had been approved by the Chemical Division 
Council. 

0.2 Diaphragm leathers are used for the manufacture of diaphragms 
required by certain types of gas meters known as 'dry' meters. The 
diaphragms are made by cutting circles of various sizes. In every meter 
two circular diaphragms are fixed in metal ring holders and constitute a 
bellows. While in operation the bellows register the volume of the gas 
which fills them and thereafter allow it to go out. 

0.3 The leather used for the purpose should be soft, flexible, free from 
stretchiness and completely impermeable to air or gas. It should 
neither be affected by the chemicals in the gas nor be corroded or 
deteriorated by the metal band for holding the diaphragms. It should 
maintain flexibility even after use for considerable extent of time and it 
should have quite high shrinkage temperature. As such, vegetable 
tannage is not suitable for processing of this type of leather. Such 
leathers are usually manufactured either by semichrome or fuUchrome 
tanning processes. 

0.4 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in 
accordance with IS : 2-1960*. The number of significant places 
retained in the rounded off value should be the same as that of the 
specified value in this standard. 



1. SCOPE 

1.1 This standard prescribes requirements and methods of sampling and 
test for different types of leather used for the manufacture of diaphragms 
required for gas meters for registering the volume of gas passed through 
them. 



*Rules for rounding off numerical values ( revised ). 
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2, TERMINOLOGY 

2.1 For the purpose of this standard, the definitions given in IS : 1640- 
1960* and the following shall apply. 

2,1,1 Diaphragms — Materials generally used for fixing in metal ring 
holders constituting a bellows which in turn measures the volume 
of gas passed through it. 

3, TYPES 

3,1 This standard covers two types of leather for the manufacture of 
diaphragms, namely 

a) Type 1 — semichrome tanned sheep or goat skin, and 

b) Type 2 — full chrome sheep or cowcalf skin ( for use in very 
large gas meters ). 

4, REQUIREMENTS 

4.1 Tanning 

4.1.1 For Type 1 — Vegetable tanned leathers, after selection, shall be 
soaked and shaved to uniform thickness, and after stripping, shall be 
semichromed with basic chrome liquor. 

NOTE — Generally E L tanned skins are used for this purpose 

4.1.2 For Type 2 — Pelts shall be tanned with basic chrome tanning 
salts. 

4.2 Finishing — After tanning, the leather shall be cleanly buffed on 
the flesh side and may be lightly shaved or buffed on the grain side as a 
final operation. 

4.2.1 A dressing of graphite along with oil shall be applied on 
the leather if desired by the purchaser. 

4.3 The thickness of the leather shall be as agreed to between the 
purchaser and the supplier. The agreed thickness shall be uniform 
throughout within ± 0.2 mm 

4.4 Physical Requirements — The material shall comply with the 
requirements given in Table 1. 

4.5 Chemical Requirements — The leather shall comply with the 
requirements given in Table 2. 



*Glossary of terms relating to hides, skins and leather. 
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TABLE 1 PHYSICAL REQUIREMENTS FOR LEATHER FOR 

DIAPHRAGMS 



SL 

No 



(1) 



CHARACTERISTIC 



(2) 



i) Tensile strength, MPa Min 

[[\ Elongation at break, per- 
cent. Max 

Hi) Grain crack resistance 



[ Clauses 4.4 ) 






REQUIREMENT 


METHOD OF TEST, REF TO 




Test No in 






IS .5914-1970* 


Appendix 


(3) 


(4) 


(5) 


98 


LP 6 


- 


50 


LP 6 


— 


The grain shall 


_ 


_ 


not crack at 






the double 






fold when the 






leather is fold- 






ed with grain 






side out 







iv) Bursting strength, MPa, Min 29 4 

*Methods of physical testing of leather 



TABLE 2 CHEMICAL REQUIREMENTS FOR LEATHER FOR 

DIAPHRAGMS 

( Clause 4 5) 



SL 

No. 

(1) 

i) 



CHARACTERISTIC 



(2) 



Total ash, percent by mass. 
Max 

ii) Hide substance, percent by 
mass, Min 

iii) Solvent extraciable sub- 
stance, percent by mass, 
Min 

iv) Cr203 content, percent by 
mass, Min 

v) Iron content, percent by 
mass. Max 

vi) pH of water solubles, Min 



REQ 

Type 1 


UIREMENT 

Type 2 


METHOD OF TEST 

REF TO METHOD 

No IN 

IS 302 1970* 


(3) 




(4) 




(5) 


70 




70 




LC 3 


48 




60 




LC 5 


10 




10 




LC:4 


28 




35 




LC: 10 


0.01 




0.01 




LC : 24 



3.5 



35 



LC : 18 



NOTE — All requirements except the one at serial No ( vi ) shall be calculated 
on zero percent moisture basis. 

*Methods of chemical testing of \sa\hsx {first revision ). 
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4,6 Additional Requirements for Leather for Gas Meter 
Diaphragms 

4.6.1 The finished leather shall be treated with some fungicidal 
additive such that it becomes resistant to fungal attack. For this 
purpose, the manufacturer shall issue a certificate that the leather has 
been treated with such additive. The material shall show no growth of 
mildew on visual examination. 

4.6.2 Boiling Water Immersion Test — The leather shall withstand the 
test when tested in accordance with the method prescribed in Appen- 
dix B. The mean percentage decrease in the diameter of the test piece 
shall not exceed 3 percent. 

5, PACKING AND MARKING 

5.1 Packing — The leather shall be packed as agreed to between the 
purchaser and the supplier. 

5.2 Marking — Each package shall be marked legibly with the follow- 
ing information: 

a) Number of pieces and total area in dm^; 

b) Type; 

c) Date of manufacture and recognized trade-mark, if any; and 

d) Indication that the leather has been treated with fungicidal 
additive. 

5,2,1 The leather and/or the packages may also be marked with the 
ISI Certification Mark 

NOTE — The use of the ISI Certification Mark is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act and the Rules and 
Regulations made thereunder. The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well-defined system of inspection, testing and 
quality control which is devised and supervised by ISI and operated by the 
producer. ISI marked products are also continuously checked by ISI for conformity 
to that standard as a further safeguard. Details of conditions under which a licence 
for the use of the ISI Certification Mark may be granted to manufacturers or 
processors, may be obtained from the Indian Standards Institution 

7, SAMPLING AND CRITERIA FOR CONFORMITY 

7,1 The scale of sampling and the criteria for conformity of the material to 
the requirements ofthis standard shall be as prescribed in IS : 5868-1969*. 



*Methods of sampling for leather. 



IS : 9155 - 1979 

APPENDIX A 

( Table 1 ; 

DETERMINATION OF BURSTING STRENGTH 
A-0. GENERAL 

A-0.1 The popularity of bursting strength test depends not only on the 
ease with which the test is made but also on the combination of strength 
and toughness which it measures and which serves as a measure of the 
serviceability of the material in various applications. It has the 
disadvantage, however, that it depends in a complicated way on the 
machine direction tensile strength, stretch and size of the burst area. 
Also it does not give any indication of the cross-direction tensile strength. 
Bursting strength is measured by the pressure developed behind a 
circular rubber diaphragm when it is forced through the leather so as to 
burst it. 

A-1, EQUIPMENT 

A-1,1 The tester, in which testing is done by hydraulic pressure com- 
municated through the medium of glycerine or by compressed air to a 
gauge used, shall be so chosen that the individual reading shall be not less 
than 25 percent or more than 75 percent of the total indicated capacity 
of the gauge. 

NOTE — The use of hand-operated hydraulic type tester is not recommended as a 
standard practice. 

A-1, 1,1 Diaphragm — The diaphgram used in the equipment shall be 
such that it does not materially affect the bursting pressure and shall be 
between 0.35 mm and 0.45 mm thick The rubber sheet used shall be 
pure gum vulcanizate containing not less than 95 percent by volume of 
first quality smoked sheet rubber; the only ingredients in the mix, apart 
from rubber, shall be those necessary to effect correct vulcanization and 
resistance to premature ageing at normal temperatures. The pressure 
required to bulge the diaphragm 5 mm above the top plane of the lower 
clamping surface of the test instrument shall be not more than 
007 MPa ( 07 kgf/cm^ ). 

The diaphragm shall be clamped with its outside edge under the 
lower clamping plate and shall have been renewed less than six weeks 
prior to test. 

A-2, PROCEDURE 

A-2,1 Clamp the test piece firmly over the diaphragm without slippage 
during the test between two annular, plane, unpolished ( matt ) surfaces 
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of 30 mm internal diameter. Run the machine so that pressure increases 
at a uniform rate of approximately 075 Mpa ( 0.75 kgf/cm^ ) per second 
until the test piece bursts Note from the pressure gauge the pressure 
in kilograms per square centimetre at which the test piece bursts. Take 
two readings With each sample sheet, one with the grain-side uppermost 
and the other with the flesh-side uppermost. 

NOTE — A rate of 120 revolutions per minute in the glycerine operated machine is 
usually satisfactory. 

A-3. REPORT 

A-3.1 Report the type of the tester used and give the average, maximum 
and minimum values of the reading for each side separately. 



APPENDIX B 

( Clause 4.6.2 ) 

DETERMINATION OF SHRINKAGE IN BOILING WATER 

B-1, APPARATUS AND MATERIALS 

B-1,1 Glass Dish — flat-bottom, circular, of diameter between 75 mm 
and 105 mm and capacity at least 350 ml. 

B-1,2 Glass Rods — approximately 2.5 mm in diameter, 100 mm in 
length, and bent in the middle to an angle of 60°. 

B-1,3 Beaker — 250-ml. 

B-1, 4 Desiccator or Similar Glass Vessel — capable of being 
evacuated. 

B-1, 5 Vacuum Pump — capable of reducing the absolute pressure in 
the desiccator to less than 25 mbar* within 120 seconds of being switched 
on. 

B-1,6 Scale — calibrated in millimetres. 
B-1,7 Stopclock 

B-1, 8 Pressure Vessel — constructed of aluminium or aluminium 
alloy, in which water can be boiled at a pressure greater than 
atmospheric pressure. The vessel shall incorporate the following features. 

B-1, 8,1 Lid — rapidly removable and replaceable. 



*1 bar = 10^ N/m^ = 100 kPa. 
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B-1,8.2 Thermometer — covering the range 100 to 105°C. 

The thermometer shall be fitted in the lid near one side so that with 
the lid in position the thermometer bulb extends to within 20 mm of the 
bottom of the vessel 

B-1,8.3 Gas Ring — capable of heating the vessel so that the tempe- 
rature of 1 000 ml of water in the vessel is raised from 98 to 100°C in 
less than 60 seconds 

B-1,8,4 Adjustable Release Valve — spring-loaded, capable of adjustment 
( in conjunction with the gas flow to the gas ring ) such that the 
temperature of water boiling in the vessel is maintained at 102.0 ± 0.3°C. 

NOTE — A domestic pressure cooker may be modified 10 form a suitable pressure 
vessel for the test. The volume of water in the pressure vessel is unlikely to be of 
critical importance; losses as steam are restricted by following the method described. 

B-1,9 Test Piece Holder — to prevent the test piece from curling 
during heating in boiling water. 

The holder ( see Fig. 1 ) shall have a brass plate A of diameter 
about 100 mm and thickness about 3 mm standing on legs formed by 
brass screws which raise it about 10 mm The test piece B ( shaded ), 
when in position, shall rest on plate A, and a bent copper wire of 
diameter about 1 mm shall rest on the test piece ( for clarity, the wire 
is drawn thicker than 1 mm in the plan). On the wire shall rest another 
similar brass plate A', which shall carry a bridge formed by two brass 
screws and a brass rod. When the holder has been assembled with the 
test piece in position, a brass nut shall be screwed on to each of the three 
vertical screws attached to the lower plate, so that the holder can be 
lifted from boiling water by a bent wire hooked under the bridge, but 
the holes in the upper plate shall have sufficient clearance on the three 
screws to permit the upper plate to slide freely on them. The nuts on 
these screwsshall screw on sufficiently to prevent the upper plate from being 
lifted off, but shall leave it free to rise at least 5 mm, so that the force 
constraining the specimen to remain flat during its heating is merely the 
weight of the upper plate and the bridge. To allow free access of 
the boding water to the specimen, holes of 10 mm diameter shall be 
bored as shown in both the upper and the lower plates. The mass of 
the upper plate and the bridge shall be 250 ± 20 g. 

B-1,10 Two Circular Brass Plates — of diameter approximately 
100 mm and thickness approximately 3 mm. 

B-1,11 Water — complying with the requirements of IS : 1070-1977*. 



*Specification for water for general laboratory use ( second revision ). 
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ELEVATION 




PLAN OF PLATe W SHOWING 
POSITION OF SAMPLE AND WIRE 

FIG 1 TEST PIECE HOLDER 



B-2, TEST PIECE 

B-2,1 Cut one test piece with a steel press knife, the inner wall of which 
is a right circular cylinder of diameter 70 mm Mark on the grain side 
two diameters at right angles. Mark on the flesh side two diameters at 
right angles and lying approximately mid-way between the pair marked 
on the grain side. 
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B-3. PROCEDURE 

B-3.1 Place one of the bent glass rods on the bottom of the glass dish. 
Place the test piece on the rod, the second rod on the test piece, and a 
brass plate on the rod. Add 200 ± 5 ml of water to the dish, transfer 
the dish to the desiccator and evacuate the desiccator for 180 ± 10 
seconds. Allow air to enter the desiccator to restore atmospheric pressure 
and force water into the specimen 

NOTE 1 — The object or reducing the pressure and restoring it again is to remove 
most of the air from the leather and to force water into it so that all its fibres become 
wetted Mere immersion without pressure changes is insufficient to wet some leathers. 

NOTE 2 — The percentage shrinkages of some leathers in the boil test depend to a 
marked extent on pH value, to obtain consistent results, fixed volumes of water shall 
be used to wet and boil the test pieces. 

B-3. 2 Put into the pressure vessel 1 000 ± 20 ml of water and with the 
lid on, but not screwed down, heat the water to the boiling point. 
Then reduce the rate of heating, so that the water continues to boil 
gently without much escape of steam 

B-3. 3 Sixty minutes after beginning evacuation ( and 57 minutes after 
restoring the pressure to atmospheric ), remove the test piece from its 
dish of water and blot its surfaces gently with blotting paper to remove 
surplus water Lay the test piece on a flat surface, taking care not to 
extend it, and measure the four marked diameters to the nearest 
5 mm. 

B-3. 4 Adjust the heating to its maximum, quickly fit the test piece in the 
test piece holder and immediately transfer the holder to the pressure 
vessel, noting the time when it enters the water. Fasten down the lid 
and allow the temperature to rise to 102 0°C By adjusting the heating 
and the release valve of the pressure vessel, maintain the temperature 
at 102 ± 0.3°C with a slow escape of steam through the release valve. 

NOTE — The temperature of boiling water depends on atmospheric pressure. To 
maintain the temperature of boiling water at 100 0°C requires relatively elaborate 
apparatus; 102 0°C is used in the method because this is a temperature ( near 100°C ) 
which is easily maintained 

B-3. 5 After the test piece has been in the pressure vessel for 15 ±0.1 
minutes, transfer the vessel to a sink and play a rapid stream of cold tap 
water on the lid to cool it, and after 1 or 2 seconds, allow 2 or 3 litres of 
tap water to enter the vessel Remove the test piece holder from the 
vessel and the test piece from the holder Lay the test piece horizontally 
on one ofthe brass plates. Place the other plate on the test piece and 
on the upper plate place a beaker containing sufficient water so that a 
total mass of 250 ± 20 g is applying gravitational force on to the test 
piece. 

11 
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B-3.6 After the specimen has cooled for 5 ± 0.5 minutes, remove it, 
blot its surfaces gently and again measure its four marked diameters to 
the nearest 0.5 mm. 

B-4. EXPRESSION OF RESULTS 

B-4.1 Calculate the mean percentage decrease in the diameter of the 
test piece (P) by the following formula: 

„ _ 100(5o- Ji) 



where 

5*0 = the sum of the four marked diameters measured before 
heating, and 

5*1 = the sum of the four marked diameters measured after 
heating. 

NOTE — Test pieces which are initially circular and which shrink considerably in 
the boil test are sometimes far from circular after shrinkage For such test pieces, 
the formula for P gives only a rough approximation of the mean percentage linear 
shrinkage. In such cases, however, the exact amount of shrinkage is seldom, if ever, 
of interest The simple formula given is reasonably accurate for test pieces whose 
shrinkage is less than 10 percent. 
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INTERNATIONAL SYSTEM OF UNITS ( SI UNITS ) 

Base Units 



QUANTITY 




UNIT 


SYMBOL 


Length 




metre 


m 


Mass 




kilogram 


kg 


Time 




second 


s 


Electric current 




ampere 


A 


Thermodynamic 




kelvin 


K 


temperature 








Luminous Intensity 




candela 


cd 


Amount of substance 


mole 


mol 


Supplementary 


Units 






QUANTITY 




UNIT 


SYMBOL 


Plane angle 




radian 


rad 


Solid angle 




steradian 


sr 


Derived Units 








QUANTITY 




UNIT 


SYMBOL 


Force 




newton 


N 


Energy 




joule 


J 


Power 




watt 


W 


Flux 




weber 


wb 


Flux density 




tesla 


T 


Frequency 




hertz 


Hz 


Electric conductance 


Siemens 


S 


Electromotive foi 


rce 


volt 


V 


Pressure, stress 




pascal 


Pa 



DEFINITION 

1 N = 1 kg.m/s^ 
1 J = 1 N.m 
1 W = 1 J/s 
1 Wb = 1 V.s 
1 T = 1 Wb/m^ 
1 Hz = 1 c/s (s ') 
1 S = 1 A/V 
1 V = 1 W/A 
1 Pa = 1 nW 
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